We began this book by acknowledging that the mere word "technology" provokes strong emotions or feelings from the heart. Advertisers play on these emotions by using technology and language to incite interest and action. For some people, design, skills, tools and machines produce fear and feelings of insecurity. Others feel power and security. Some feel excitement and some dread and stress. As teachers, we are challenged to recognize the feelings and values that our students bring to technology studies and particular technologies. Our task is to validate, direct and transform the emotion in our students' experiences. Ultimately, we want our students to feel empowered by skills. But this does not mean that we or our students need to feel good or positive about all technologies or Technology. Neither our students nor we need to celebrate or denigrate all technologies. Nor can we feign neutrality or encourage neutrality. Perhaps the last thing we want to do is inspire nihilism, or the feeling that life and values are pointless in a technological world. This can easily be the result, when we often insist that technology is accelerating and determining our destiny. We need to work with our students to pick and choose those types of technologies that they and we ought to favor and those that we ought to disregard.
the head, in this chapter we deal with the heart, hand and feet. If we dealt with cognitive pluralism, we will now deal with emotional and kinesthetic pluralism.
Technology and Emotions
Save for the technologies of advertising (images, sounds, etc.), most people argue that technology is devoid of feelings, emotions and values. Technology for most people is cold and incapable of the types of intimacy found in everyday human life. Some people tend to feel that technology is neutral and any emotions associated with particular technologies are dependent on the way they are used. Others feel that technology is inherently good or inherently bad, and trust or distrust particular technologies. Some of these people concede that certain technologies have emotions, such as anger or pleasure, that are embedded in the technology itself. They acknowledge that some technologies are quite durable and impervious to uses other than which they are designed. The technologies retain the imprint of the early intentions of their designers.
The initial fixing of technologies is a powerful determinant of their uses over time, similar to the initial defining of concepts and phrases. Other people who concede that technology has emotions or values admit that some technologies are quite pliable. These people suggest that technologies readily respond to various uses. So we arrive at a crucial question. Is it technologies or people that emote? Or is it both? We can also ask: If technology is so cold and devoid of emotion and values, then how can it generate such strong feelings and visceral responses?
"Watch yourself," my father would say, "that's a mean drill." It was a serious Milwaukee reciprocating drill and had caution and danger written all over it. My father warned me, nearly every time I used it, that the drill could break bones or crack teeth if I was not careful with it.
Cased in an aluminum and steel housing, painted red and silver, two handles, the drill looked aggressive. I approached it each time with a certain amount of trepidation and fear. "If you're scared of it," my father warned me, "it'll break your nose." So I had to feel nervous and confident at the same time. Gender was a big part of this ordeal. I had to act confident; I had to look confident. I had to behave as if I had it all under control and I had to boast or joke about my confidence. "Yea, right dad, the Milwaukee doesn't know who it's dealing with. This thing would chew up a wimp and spit him out!" If anyone was watching, I would grab the drill with authority and mimic all of the jackhammer guys in pictures that I had seen. Underneath it all, I was still scared of this thing. If the drill bound and twisted, my dad would give me an "I told you so" look. It confirmed our fears and respect. It was truly a mean drill.
Was the Milwaukee drill really an inanimate object with no emotional qualities to speak of? Did my father and I merely project our fears onto the drill? Was the drill then invested with all sorts of emotional qualities, much like a stove, that dictate our careful behaviors? Does the emotional quality-the meanness-of the drill depend on how it is used? Or did the drill really possess aggressive qualities-wicked torque, power and speed-that one had to confront each time it was used? When I used the drill, were its qualities confirmed? Was the drill's reputation as a mean machine confirmed and was I merely a medium for the drill to express how mean it was? And what about me, full of emotion and volition (i.e., will), when I used the drill? Was I transformed from a sixteen year old boy into an aggressive, jackhammer-drilling man when I held the drill in my hands? The drill was no longer merely a drill and I was no longer merely a boy. We were transformed into a hammer-drilling unit.
The key to understanding the interrelations between technology and emotions is to avoid falling into the trap of original essences (Latour, 2000) . Neither technologies nor people are immutable and neither has eternal qualities. Technologies change when they are used and people change when using technologies. One lesson is that technology and feelings cannot be separated.
Technology in action necessarily generates emotions. A driver in a car may feel mobile and independent or trapped and dependent. Theorists argue that the spectrum of feelings for technology extends from technophilia (love of technology) to technomania (obsession with technology) to technophobia (fear of technology), or from technocracy (basic trust in technology) to luddism (basic mistrust of technology). They note that relationships with technology are rarely either love or hate, but most often fall somewhere in between. The more scientific theorists dismiss feelings that tend to extremes as irrational and overly subjective.
Rational feelings are moderate, or moderated by objective facts about the nature of technology and human nature. Is it possible to stay cool and objective or do we uncontrollably have feelings, one way or another, toward technology? As teachers, can we merely advise children and teenagers to stay cool, or do we have to take their feelings into account? Do robotic pets have feelings and can they express these feelings? If these feelings are merely simulated, then what is the difference between the real and synthetic if we respond the same way? In the movie Toy Story, the toys were animated by the child's imagination. The older toys basically depended on the child's imagination for their action and response. However, with arrival of the robotic toys, their dependence on imagination is not so clear. Tamagotchis neither look anthropomorphic nor like a pet, but they provide an emotional response to emotional attention. One could argue that the Tamagotchi was nothing more than a plastic shell that enclosed an electronic circuit of a microprocessor that was programmed to mimic some rudimentary emotions. Any feeling that the Tamagotchi felt was projected onto it by its owner.
One could argue that we are attributing a human quality to an electronic object. One could accuse us of a crude form of animism. These charges would nevertheless overlook the fact that computer technologists actively design and construct emotional machines. Since the 1960s, AI dominated the interests of programmers and found expression in everything from industrial robots to game playing computers such as Deep Blue. It is clear that computers can think and reason, and demonstrate high levels of logic in complex affairs. During the same decades however, it also became clear that cognition requires emotion. The highly rational thought of Star Trek's Mr. Spock, somewhat limited to science fiction, is ineffective for making important, value-based decisions. A balance of emotion is necessary for intelligent decision making-not too much emotion and not too little emotion. Computers with AI have tended to perform extremely well when encoded with a huge set of decision rules (i.e., if this, then this) but have performed poorly in making important decisions or judgments. Hence, the current trend expands AI to include AEI-toward "machine ontology" and cognitive and emotional pluralism.
Affective computing embraces three realms of emotional intelligence. An emotionally intelligent person is skilled in understanding and expressing her or his own emotions, recognizing and responding to emotions in others, in regulating affect, and in using moods and emotions to motivate responsive or sensitive behavior. EI means that one recognizes feelings as they are occurring and is aware of how to best express emotions. This requires that one appraises the feelings of others, empathizes, and responds to communicate that emotions are understood.
EI means that one regulates feelings, such as reducing anger or anxiety to understand the causes.
This means regulating one's own feelings at times to enable and demonstrate respect for others.
Emotionally intelligent individuals also utilize feelings to accomplish goals. They take advantage of emotions to motivate themselves and plan, often delaying gratification. They also help others to use their feelings in the service of their goals. In two words, emotionally intelligent individuals are highly sensitive.
Can computers-machines-emote in intelligent ways? Should we hope for empathy from a computer? Since machines and humans are physiologically different, we cannot expect emotional experiences and expressions to be identical. The emotional health of humans and machines will differ accordingly. Computers empowered with levels of emotional intelligence may suffer from emotional disorders that are quite different than the disorders in humans. At this point, affective computing simply means that computers are being and will be designed to interact on emotional levels. This does not necessarily mean desktop computers. Rather, wearable computers and robots will be the primary technologies for emotional interaction.
We can generalize that media, tools and machines, somewhat like advertisements, are basically designed to control our emotions. The discipline most directly involved in designing technologies that respond to people, and people that respond to technologies, is ergonomics or human factors. Ergonomics is concerned with an interface between human (social) and nonhuman (technological) systems. But design is not merely about interfaces between humans and technologies. Design, especially architectural and interior design, is about controlling total environments, systems and experiences. Design is about controlling emotions. In Chapter 6, we describe the interrelations among doing, knowing and feeling in technology studies. In Chapter 11, we describe how technology labs and workshops control your students' emotions.
Our emotions are triggered daily by the technologies that surround us and with which we interact. During the early 1900s, when Henry Ford innovated with assembly line technologies in his Detroit factories, the stresses of work were made explicit. Assembly line innovations were accompanied by the new psychologists whose interests were in monitoring the thresholds of human endurance in technology intensive work. Today, the technologies that induce emotional stress are legion. Many children, teens and adults are struggling with emotional sensitivities heightened by the new technologies and irritated by the resultant increased pace of life. Lights, sounds and information are primary stressors for many people who often feel apprehensive, nervous or jittery in certain environments or when working with certain technologies. Of course, a technical fix for some emotional stresses is mood altering devices (e.g., light box, synthetic musak, ionized air, air conditioning, designer scents) and drugs.
Technostress is a real phenomenon these days for most us, and not merely for factory and office workers. Technostress is "any negative impact on attitudes, thoughts, behaviors, or body physiology that is caused either directly or indirectly by technology" (Weil and Rosen, 1997, p. 5). Even the most technologically literate among us feel frustrated, overwhelmed or even downright stupid at times in the face of particular technologies. Confronted by new technologies and a collective mass of technology in general, we often feel alienated, anxious, embarrassed, dependent or inadequate. Technostress is emotional and takes its toll on the body. It is not just reactive stress that is embodied. Technology itself is embodied, as a fair amount of stress is due to identity attachment. More than ever, people's egos, identities and pride are completely enmeshed with and dependent on technology.
Some theorists facetiously note that there is an innate spitefulness to inanimate objects. Technologies, they note, work against us to irritate and resist control. In the 1960s, this philosophy that "things are against us" was dubbed resistentialism. This philosophy is built around the most basic theorem of Murphy's Law stating that "if there is a probability that things can go wrong, then they will go wrong." Since the dawn of the bug-ridden, glitch-filled computer age, many have rallied to resurrect resistentialism as a philosophy of things. Even the most confident among us has begged our computers to please give us back the only draft of our file. All of us have experienced "the what you see on your screen is not what you get from the printer." We want to pull our hair out or the computer's wires out when, in designing web pages, links work on the local desk top system bust not on the remote server. Same file in two places, but two different responses by the computers. Recalcitrant things resist us. Wear a white shirt and watch things drop on it to soil it before we get out the door of our home. When things don't work, we get emotional; some of us get extremely anxious and frustrated or angry. Sometimes the only choice is to either manage our emotions or smash the resistant machines.
If we ascribe feelings to objects, digital or otherwise, are we crossing the line into animism or anthropomorphism? More specifically, are we technoanimists? Perhaps, but nothing dismisses us from attending to the feelings that our students have for technologies and skills. As we noted in the introduction of this chapter, design and technology provoke emotions and this is the reality. There are very good reasons for teachers to attend to their own and their students' feelings towards technology and skills. Some argue that if we attribute feelings to technologies or natural things, we will develop respect for the built and natural worlds. Others argue that by tuning into the emotions of design and technology, we will develop an empathy for and cognizance of emotional labor.
Emotional Labor
Emotional labor, a concept coined by Arlie Hochschild, has two very different definitions. First, this concept refers to the effort, planning and control necessary to express the emotions that organizations demand during interpersonal transactions. Most businesses exert a certain amount of emotional control over employees, such as check out clerks, who are required to put a happy face forward in interpersonal transactions. Emotional labor involves the effort to emote more or less on cue. This labor requires an internal response and external display of emotions.
Emotional labor also involves the demands made on employees or students in terms of expectations and intensity of expression. Real emotions are invariably masked by emotional labor, and the difference between raw feelings and shaped feelings creates emotional dissonance, and this itself is a stressor.
Situations require that emotions be managed. For example, a date or a card game has certain rules that govern the management of emotions. Emotional labor refers to the work done in managing feelings according to rules of the situations. Erving Goffman, the influential social researcher, called this "impression management." Regardless of the outcome, there is a fair amount of work that must be done to manage emotions that are more or less controlled by the conventions and rules of the situation. These can be quite formal, as in the rules of etiquette at a dinner party, classroom discussion or a golf game. Or the rules can be informal, as in the rules of interaction governing a conversation or the purchase of groceries. Emotional labor in these situations requires that outward impressions and inner feelings be actively managed.
As described in the previous section, even the simplest technologies influence, or govern, the way we manage our emotions. Technologies, whether drills or computers, stimulate emotions that are generally beyond our control. We feel excitement, fear or reverence. We have to actively work to evoke or suppress certain feelings to carefully, safely or successfully use many technologies. The same technologies that stimulate our emotions also prompt us to assess and manage how we feel before we use, and while we are using, these technologies. The new surveillant technologies, from keystroke and email monitoring software to public cameras, prompt us to control our behavior as well as our emotions. In order to safely use electrical and power tools and machines, we have to manage our emotions. Overzealous feelings or extreme fear are, in most cases, inappropriate for the use of tools and machines.
The second definition of emotional labor refers to the everyday emotional work that is done and goes unnoticed. Feminists point out that, typically, women are responsible for the bulk of emotional labor in families, relationships and organizations. Yet, this labor generally goes unrecognized or is without reward. This extends from the emotional labor necessary for care giving to the emotional labor necessary for the maintenance of relationships. Those who are skilled in emotional labor, or who have high levels of emotional intelligence, and enter the waged labor market usually end up in the low status jobs and professions. Nursing, social work and teaching tend to be relatively low status and cluster at the low end of the professional pay scale. Emotional labor is high skilled but low status.
Teachers must recognize that emotional labor is learned, required for conformity in certain organizations and situations, and is undervalued as the work of many females and males.
Technology teachers must also recognize the role of emotional labor in their own work and the work of their students in the labs and workshops. Students are going to approach media, tools and machines with strong feelings: ambition, anger, anxiety, confidence, envy, excitement, fear, jealousy, intimidation, power, risk, resentment or satisfaction. The development of skills is charged with all sorts of feelings. Technology teachers have to teach students how to manage their emotions or how to do the emotional labor necessary for practice with media, tools and machines. The intent of technology studies is not to overcome all expressions of technophobia.
Rather, the intent is to work with students and their emotions to provide new opportunities for expression and to expand potential. Rather than a leveling of feelings, the intent is to assist boys and girls in expressing and tuning into feelings.
Emotional Intelligence
Emotional intelligence (EI) is typically closely associated with emotional labor. There are great differences in the quality of emotional labor among individuals. Some individuals are quite adept at managing and regulating emotions for effect, while others are generally incapable of expressing themselves through emotions. These individuals possess different levels of emotional intelligence. Theorists Salovey and Mayer (1989, 189), define EI as "the ability to monitor one's own and others' feelings and emotions, to discriminate among them and to use this information to guide one's thinking and actions." EI is very closely related to Gardener's personal intelligences, as we noted in the previous chapter. EI, like the interpersonal and intra-personal intelligences, refers to the recognition of emotional states, in oneself and others, to solve problems and guide actions.
Basically, there are three areas of EI: Appraisal and expression of emotion, regulation of emotion and the utilization of emotion (Fig. 3.1) . EI provides us with the potential to become fluent in the appraisal of their feelings and the feelings of others. High levels of EI in individuals make them acutely aware of emotional changes within themselves and others and enable them to accurately determine the meanings of various expressions of emotions. Heightened perception of one's own and others' feelings is a primary characteristic of EI. EI is also attributed to the regulation of emotions and emotional labor. As described in the previous section, the regulation of moods and the expression or suppression of certain emotions in social situations demand EI and the utilization of emotional skill. In regulating emotion, EI requires meta-emotion, the equivalent of metacognition in the processes of cognition and reasoning. It takes certain emotional skills to monitor, evaluate and regulate moods that often control how one feels. For example, it takes levels of EI to seek information and people to associate with to maintain positive self-esteem, moods and outlooks. People who are adept at this regulate their moods and feelings to attain specific goals. They work to enhance their and others' feelings to help meet their goals. Of course, it also takes EI to manipulate scenes or to influence others toward selfish ends. EI is necessary in regulating emotional health and in channeling emotions into creativity and motivation. It is necessary to draw on EI for creative problem solving and to redirect feelings such as anxiety into confidence and motivation. Empathy and understanding of the emotional plight of others require that we harness our EI towards ethical responses. 
. Emotional Intelligence
In technology studies, EI is essential to knowledge and skill development as well as to ethical assessments of design and technology. In the next section we will shift from theoretical and conceptual issues to instructional issues of emotional development.
Technology, Emotions and Skills
How can technology teachers take their students' feelings into account when designing curriculum? Teachers can do more than design the elements of anticipation or surprise, or the feelings of motivation, into their curriculum. Technology teachers need instructional strategies that take into account a wider range of emotions, as indicated in the previous sections. In general, emotionally sensitive teaching involves instructional strategies that increase positive emotions and decrease negative emotions. This does not mean that students must always feel good about individual technologies. A positive emotional environment would provide students with the security to express their feelings toward individual technologies. In technology studies, there will be times when students can express their emotions and other times when students will be taught to manage their emotions, or taught the emotional labor necessary to use a certain technology. There will be times when students will feel critical and judicious and other times when students will feel favorable and indiscriminate towards particular technologies.
In general, it is accepted that there are eight primary emotions: joy, sadness, acceptance, disgust, fear, anger, surprise, and anticipation. Each day, teachers deal with this range of emotions across their groups of students. Teachers have responded to an ever-widening range of emotional challenges throughout the past few decades, as familial structures have changed and social assistance has been shifted back to families. Sadness or depression are typically derived from the students' lives outside of the classroom and, short of bullying or mass trauma incited by a crisis, are dealt with through counseling and not instruction. Disgust is an intense feeling that rarely derives from classroom interactions, short of shock strategies. Surprise and anticipation are the emotions of motivation and ought to be an integral part of any instructional strategy.
Instructional designers note that five emotions-fear, envy, anger, sympathy and pleasuremust be dealt with when teaching technology. Fear refers to a negative feeling arising from judging a situation as threatening or dangerous. Envy is a negative feeling resulting from the desire to get something that is possessed by others or not to lose something that one possesses.
Anger refers to a negative feeling coming from being hindered to reach a desired goal and being The development of skills with the use of technology requires that emotions be addressed through instruction. The development of skills requires emotional labor and intelligence.
Students should feel confident and without jealousy or anger toward each other. They ought to feel sympathetic to each other and derive pleasure or joy from the development of skills. As mentioned earlier, fear will be generated in some students when they are confronted with technology. Jealousies or envy will be generated in others, as they witness differences in abilities and confidence. Some students will grow angry toward technologies that do not respond as planned. Instructional strategies have to be implemented to resolve these feelings in students before progress can be made in the development of skills. Technology can generate considerable distress and students can get trapped in a loop of fear-failure-decreased motivation. The reduction of fears, envy and anger must be supplemented with an increase of sympathy, success and pleasure. Reliable instructional strategies for technology teachers were developed by the Austrian researcher Hermann Astleiner, as listed in Table 3 .1. This is not a disregard for the place of fear, envy and anger. Rather, the point is that in skill development with technologies these negative emotions work against the maintenance of healthy and safe conditions for all students. As we described earlier, technology is emotional and instruction ought to redirect and channel some types of energies into other types. Design for emotionally sound instruction involves a sustained process of working with emotions and helping students to develop emotional and social skills ( Fig. 3.2 ).
Students must be assisted in dealing with their emotions with regard to technology. The teaching of emotional and social skills must accompany the acquisition of motor skills.
Feelings toward different technologies will differ in individual students, but a general instructional strategy can be used that will make your practice instructionally sound. 
. Designing Emotionally Sound Instruction
All models of emotionally sound instruction acknowledge that there are ranges of feelings that students express while learning design and technology. The challenge is to help them move from anxiety to confidence, from boredom to fascination, from frustration to euphoria, disillusionment to encouragement, and from terror to enchantment (Kort, Reilly and Picard, 2003). There is an axis on which teachers will find their students scattered in technology studies. On separate points of the axis, individual students will reflect separate emotional sets (Table 3. 2). The concept is emotional pluralism and the recognition of a wide range of emotions and their expression. For reasons biological and cultural, males and females will emote differently; there will be differences mediated by class, gender, race and sexuality. Teachers must necessarily accommodate a wide range and hone their skills in recognizing the ways students express their emotions when engaged in technological practice. much of the students' own locus of control has to be surrendered to the application. The students struggle to give up control and feel extremely frustrated when AutoCAD will not let a command or solution be operationalized. Often, the resolution of this struggle comes down to a contest of wills: the student's will versus the will of AutoCAD. I saw some threatening gestures, but usually the will of AutoCAD triumphed.
My courses were merely a subculture of the larger technological culture in which we find ourselves. The values that I emphasized are articulated daily in our lives. Some say this is unavoidable given that we are basically cyborgs in our close relationships with our technologies. judgments on ethical and moral issues. It provides teachers with an idea of the judgments their students are capable of making. It also gives us an understanding of why some students or people have higher moral standards than others.
Models of Moral Development
Children usually develop through the first two stages and settle into stages three and four.
A minority of adults pass into the fifth and sixth stages. The "lower" stages of morality revolve around oneself, then as the morality gets "higher" it includes others individuals and "society."
According to Kohlberg, however mistaken, each individual must go through each stage and cannot skip stages. Students progress through social interaction and exposure to individuals that exhibit the "higher" level traits. Moral dilemmas provide people with opportunities to test their beliefs against those of others and thereby learn which moral judgment system yields a more acceptable result.
Kohlberg's Stages Of Moral Development I. Preconventional level
At this level, the child is responsive to cultural rules and labels of good and bad, right or wrong, but interprets these labels either in terms of the physical or the hedonistic consequences of action (punishment, reward, exchange of favors) or in terms of the physical power of those who enunciate the rules and labels. The level is divided into the following two stages:
Stage 1: The punishment-and-obedience orientation. The physical consequences of action, determine its goodness or badness, regardless of the human meaning or value of these consequences. Avoidance of punishment and unquestioning deference to power are valued in their own right, not in terms of respect for an underlying moral order supported by punishment and authority (the latter being Stage 4).
Stage 2: The instrumental-relativist orientation. Right action consists of that which jnstrumentally satisfies one's own needs and occasionally the needs of others. Human relations are viewed in terms like those of the marketplace. Elements of fairness, of reciprocity, and of equal sharing are present, but they are always interpreted in a physical, pragmatic way. Reciprocity is a matter of "you scratch my back and I'II scratch yours, not of loyalty, gratitude, or justice.
II. Conventional level
At this level, maintaining the expectations of the individual's family, group, or nation is perceived as valuable in its own right, regardless of immediate and obvious consequences. The attitude is not only one of conformity to personal expectations and social order, but of loyalty to it, of actively maintaining, supporting, and justifying the order, and of identifying with the persons or group involved in it. At this level, there are the following two stages:
Stage 3: The interpersonal concordance or "good boy -nice girl" orientation. Good behavior is that which pleases or helps others and is approved by them. There is much conformity to stereotypical images of what is majority or "natural" behavior. Behavior is frequently judged by intention-"he means well" becomes important for the first time. One earns approval by being "nice."
Stage 4: The "law and order" orientation. There is orientation toward authority, fixed rules, and the maintenance of the social order. Right behavior consists of doing one's duty: showing respect for authority, and maintaining the given social order for its own sake.
III. Postconventional, autonomous, or principled level
At this level, there is a clear effort to define moral values and principles that have validity and application apart from the authority of the groups or persons holding these principles and, apart from the individual's own identification with these groups. This level also has two stages:
Stage 5: The social-contract, legalistic orientation, generally with utilitarian overtones. Right action tends to be defined in terms of general individual rights and standards which have been critically examined and agreed upon by the whole society. There is a clear awareness of the relativism of personal values and opinions and a corresponding emphasis upon procedural rules for reaching consensus. Aside from what is constitutionally and democratically agreed upon, the right is a matter of personal "values" and "opinion." The result is an emphasis upon the "legal point of view," but with an emphasis upon the possibility of changing law in terms of rational considerations of social utility (rather than freezing it in terms of Stage 4 "law and order"). Outside the legal realm, free agreement and contract is the binding element of obligation. This is the "official" morality of the American government and constitution.
Stage 6: The universal-ethical-principle orientation. Right is defined by the decision of conscience in accord with self-chosen ethical principles appealing to logical comprehensiveness, universality, and consistency. These principles are abstract and ethical (the Golden Rule, the categorical imperative); they are not concrete moral rules like the Ten Commandments. At heart, these are universal principles of justice, of the reciprocity and equality of human rights, and of respect for the dignity of human beings as individual persons.
One criticism of Kohlberg's theory is that the progression from lower to higher levels represents the myth of development and progress in western society. The notion of universal ethics is more culturally specific than Kohlberg suggested. With regards to development, adults do not reach a plateau, but rather pick and choose levels of ethics that depend on situations.
Another criticism of the stage theory of moral development comes from feminist psychologists, such as Carol Gilligan. Gilligan noted that Kohlberg's subjects were boys, for the most part. She says that the stages represent male development with an emphasis on the concepts of justice and rights. Female development, she says, is more concerned with negotiation, responsibility and caring. Women must learn to tend to their own interests as well as to the interests of others.
Gilligan suggests that women hesitate to judge because they see the complexities of relationships. Rather than apply a universal system of ethics to situations, women tend to look at the specifics of relationships and feelings involved in a moral dilemma. Her three stages of moral development progress from selfish, to social or conventional morality, and finally to a post conventional or principled morality of caring. Kohlberg emphasized the cognitive dimensions of moral judgment and Gilligan brought to surface the emotional dimensions of moral judgment.
Kohlberg's and Gilligan's stage theories are roadmaps and not exact templates of reality.
They provide teachers with powerful tools for helping their students with ethical and moral development. Teachers can have high expectations for their students and a clear notion of the moral abstractions that they can handle. Technology teachers, with their responsibilities for design and technology, need to model moral stances that are based on a range of stages in Kohlberg's and Gilligan's theories. Technology teachers ought to work with their students to demonstrate the range of moral judgments necessary to use and regulate technology. Teachers need to work with their students to understand the ethical and moral judgments that accompany technical skills (Table 3. 3). 
Technology and Ethics
The Morality means that we make decisions on sensitive issues and align ourselves with certain causes. We make moral decisions based on five possible approaches (Edgar, 1987):
• Base moral decisions on feelings and intuition (emotivism).
• Make moral decisions by avoidance or procrastination.
• Make moral decisions by passing the buck. Find a scapegoat to blame for the situation o\r decision. Go by the book by appealing to authority (e.g., boss, expertise, courts, law).
Or follow the crowd and conform to the norm.
• Base moral decisions on caring, sympathy or love.
• Base moral decisions on a rational criterion.
Of course, there is no magical formula for making moral decisions. Ethics does not divine the right choice or the answer for safe moral action. In technology, we cannot opt for the fifth approach (rational decision making) by simply acting in our own best interest, regardless of other considerations. This is rational egoism. Nor can we make decisions simply by generating a balance sheet of positive and negative impacts to guide our decision. This is consequentialism.
Consequentialism means that consequences alone should be the basis for moral decisions.
It means that an action is morally good or right if the consequences of the action are more favorable than unfavorable. Hence, ethical conduct is determined solely by a cost-benefit analysis of an action's, or a technology's, consequences. Simply tally up the good and bad consequences of an action or technology and assess whether the good outweigh the bad. This is the simplest form of technology assessment (Chapter 5). Consequentialism holds individuals responsible for the actions whether the consequences were intended or unintended. But it is also an "ends justify the means" type of ethics and inadequate for technological decision making.
Consequentialism demands that we calculate potential consequences before acting, yet we can end up to be slaves to utility. Utilitarianism means that we judge an action or technology based on a calculation of the "greatest good for the greatest number." We decide on an action or technology that will provide the greatest happiness or pleasure for the greatest number. Simple utilitarian or majoritarian ethics, or what is good for the greatest majority, are ineffective in making technological decisions. Under majoritarian rule, it becomes difficult to sustain the rights of minorities and the underprivileged in the world. Although there is nothing ethically wrong with this, consequentialism tends to emphasize prudential over moral action. We calculate our decisions and actions to avoid risk.
The other option in ethics is to act on a basis of duty and obligation toward principles and rules, higher spirituality or an intuitive sense of what is good and right. Deontological ethics emphasizes intentions over consequences. What is right or wrong is based on our intentions since consequences are beyond our control. We hold individuals responsible for their intentions, where consequentialism and utilitarianism tend to absolve individuals from responsibilities for consequences. Our conscience and good will ought to be our guides, says deontology.
An ethics that is based on the principle that we should always maximize the goods we want or those goods we think are good for all, unless tempered with justice, will be blind to an equitable distribution of these goods (Ferré, 1988 . These are summarized as "do no harm," "try to create good," and "be fair."
Moral decisions cannot solely be made on scientific or technical reasoning. An automatic default to authority undermines democracy and a basis for technology studies. Ethics and emotions must play a vital role in technology studies. We have to help our students understand consequentialism and utilitarianism, as well as feel the weight of moral obligation. We actually have a moral obligation to our students, to help them take responsibility for their technological decisions. Philosophers of technology, such as Carl Mitcham (1996) , say that we have three choices in making technological decisions. We can 1. Assume that the problems are so complex that they must be left to the experts, that is, to scientists, engineers and ethics counselors.
2. Insist that these problems must be handled by the public, even though the public often lacks adequate technical knowledge or sufficient reflection on the ethical issues involved, because this is what our established values require.
3. Strive to create an informed public that works with technical professionals and ethics counselors to reach informed decisions.
This last option is where technology studies comes in. Informed decision making in technology requires that ethics be taught and explored with students at all grade levels. Informed decision making means that we pay attention to our mission in technology studies to resensitize students to their technological decisions and surroundings. Ethics speaks to the heart with reason, and there is nothing wrong with that. Consequentialist ethics will establish a cost-benefit analysis. Deontological ethics will establish prior principles and obligations (e.g., autodialers express rights to free speech; invade privacy; generate junk calls, etc.)
3. Identify which disputes over the technology are concerned with means to an end and which are over the end itself (e.g., disputes over the autodialer itself or over access of private businesses to individuals).
4. Deliberate as is relevant and encourage students to make a decision and act.
As Kohlberg and Gilligan found, young children have no problem with ethical reasoning, emotivism and making moral decisions. Teachers may have to use techniques that allow students to distance themselves from the issue, where the process takes precedence. For older students, the processes of ethical reasoning and emotivism ought to move students from dualities to commitments. Somewhat like Kohlberg and Gilligan, William Perry (1970) and Jane Loevinger (1976) created two models to help teachers give direction to their students' ethical reasoning (Table 3 .4). Kohlberg's and Gilligan's models deal with growth in longer frames of time. Perrys' and Loevinger's models deal with positions in the span of an issue.
These are models and goals to give direction to teachers. Technological decision making has gotten increasingly complex and contingent on ethical analysis. The infringements on our privacies and rights that we can tolerate and cannot tolerate in technology are dependent on our ability to make sound ethical analyses. For example, the fundamental liberty to pursue a livelihood is threatened by technologies of automation that governments support and regulate. The tomato picking machine developed at the University of California in the 1990s was responsible for the elimination of 32,000 tomato picking jobs. The question is whether the infringements on the rights to a livelihood were justifiable, even if the technology was profitable and promised a net benefit to society (Consequentialism and utilitarianism). In technology studies, emotions, knowledge and skills are empowering.
Perhaps there is no greater need than for students to learn to use their skills in ethical ways.
Skill Acquisition
As we acknowledged, cognition, emotion and action are inseparable. Ethics are inseparable from technical skills. Indeed, do not underestimate the role of cognition, emotion and ethics in the process of skill acquisition. As we will explain in more detail in Chapter 6, cognition, emotion, judgment and action are interdependent. Many researchers and teachers continue to make the false assumption that emotion, ethics and cognitive reasoning are simply applied to the development and use of technical skills. They falsely assume that the relationship between emotion, knowledge or judgment and technical skills is application. They assume a priority of knowledge over technical skills. Our task here is to dispel this false assumption. Emotion, knowledge, judgment and technical skills develop together and are inseparable in experience and practice. In this chapter and the last we described the articulation and organization of knowledge, emotion and judgment. In this section, we describe the acquisition, articulation and organization of technical skills.
There are four general types of skills: cognitive, emotional, social and sensorimotor skills. We described a range of cognitive skills in the last chapter. In Chapters 5 and 7 we will discuss problem solving and social skills. Some refer to emotional and social skills as "soft skills." Many theorists argue that the acquisition of "hard skills" or technical skills was the essence of industrial education and educational technology. The balance of cognitive, emotional, social and technical skills is the essence of technology studies (head, heart, hand and feet).
Today, technology educators must be prepared to assist students with a wide range of skills.
As we indicated, while technical skills are inseparable from cognition and emotions, they are typically characterized by fine motor skills. First and foremost, motor skills are learned, and distinguished from innate capacities and abilities. Individuals may have a capacity or capability to do something requiring skills, but cannot do it because the necessary skill was not learned.
Sensorimotor skill can be simply defined as "a particular application of dexterity" or "the integration of well-adjusted muscular performances, rather than a tying together of mere habits" (Pear, 1948) . Manipulative or motor skill is characterized by motor responses to perceptual awareness and evaluation of a specific situation. Skill involves motor responses to what individuals perceive through their senses, as well as what they conceive through their minds. But our connotation of skill emphasizes perception and motor control through the senses. Like emotion, sensorimotor skills typically refer to the body and physical performance. Sensorimotor skills most commonly refer to the hand, feet and coordination between. Skill refers to an overall combination of reactivity, bodily orchestration, precision, vocalization and dynamism (Fig. 3.3) .
Skill refers to the quality of a performance over real space and time. 
Accuracy and Independence

Fluency and Independence
Fluency and Demonstration
Characterization
Teachers can assist novice students in the process of skill acquisition by attending to two basic models (Table 3. 6) . In their psychological model, Osborne and Matulis note that the first step in skill acquisition involves perception: the analysis of the task, the formation of goals, the generation of motivation and mental rehearsal. Students must be provided with adequate time to think and talk about the task, and to set goals for themselves. The next step involves the performance of the task. The performance of the task and the final step in the process of skill acquisition involves emotional, mental and motor responses. Hence, the teacher must also provide adequate time for students to re-analyze and reflect on how they performed. Feedback, both self-reflective and teacher-driven, is essential for students to develop from novice to advance and competent stages.
Skill acquisition is not merely dependent on psychological processes. Rather, skill acquisition is embedded in cultural norms and practices. Lave and Wenger argued that skill acquisition is dependent on the "communities of practice" that accommodate kinds of skill acquisition (Table 3 .6). The way that students acquire skill and the type of skill they acquire are dependent on an array of factors that are more cultural and social than psychological. The cultural model is captured somewhat in the apprenticeship model of skill acquisition.
Apprentices are immersed in a community where they learn the norms and practices of their craft or trade. Skill acquisition begins with the immersion of students into a culture-discourses, emotions, languages, norms, practices, and technologies. These norms and practices are picked up informally, through interactions and observations, and formally through demonstrations. The apprentices practice their skills, express the norms of practice, and are provided with a range of informal and formal feedback from their peers and instructors. The entire process is one of enculturation and socialization, as well as cognition and emotion. The cultural model is much more inclusive than the psychological model of skill acquisition. It models the acquisition of destructive norms and practices along with those that are constructive. Students will acquire communication and social skills ("soft" skills) along with fine motor skills ("hard" skills). They will find themselves struggling to be accepted, or to reject, the norms of their communities of practice. In some technological fields the culture is deliberately masculine and comes with all the trappings of masculinities, including competition, sexism and heterosexism. In other technological fields, the cultures are deliberately feminine and carry their own trappings.
Students also acquire and reconstruct the values of the communities of practice, including the values placed on skill. Some analysts suggest that in technology-intensive cultures, students tend to acquire the fetish for skills and tools that marks practice in these cultures. We gauge the level of skill acquisition in our students and peers by assessing the way they perform during a skilled task or challenge. Rather than judging products, such as the precision, speed or stability of objects, it is much more helpful to assess the performance of individuals to gauge their stage of skill acquisition. People will process elements of a situation differently, depending on their stage of skill acquisition. Novices will focus on individual elements of a situation where someone in a competent stage will process a range of elements simultaneously. Novices approach procedures much differently than proficiently and expertly skilled individuals. In a skilled situation, novices require explicit directions and rules and will adhere to only the objectively defined rules or context-free features. For example, a novice learning to drive a standard transmission (stick shift) vehicle will be given context-free rules such as shift from first to second when the speedometer reaches 10 mph or 15 kph. Merely following these directions will often result in poor performance. Shifting on a hill or a heavily loaded vehicle will require an adjustment to the rule. The next stage of skill acquisition requires directions as well as context (Dreyfus and Dreyfus, 1999).
As the novices gain experience, instruction can provide meaningful aspects in addition to rules. For example, advanced beginners learn to recognize situational aspects (engine sounds) and rule-of-thumb such as shift up when the engine is racing and down when it sounds like it is straining. Advanced beginners are overwhelmed with information and fear, however, and progression to another stage requires rules-of-thumb and strategies to restrict themselves to few relevant features and aspects. Experience proves that there are a vast number of situations in which skills are used and they differ in quite subtle ways. For example, driving conditions change from day to evening, from dry to wet and virtually from street to street. Competent drivers judge what plan or strategy to adopt from condition to condition. Off-ramps of freeways require judgments on when and whether to press the brake to maintain safe speeds. Often, a feel for the road requires that a competent driver maintains a speed through a curve rather than a choice to brake in the curve. Where the advanced beginner falls back on tried and true maxims, the competent driver is fully invested in this situation and demonstrates an emotional investment in the choice of action. S/he can no longer rely on specific directions and rules and feels confident about decisions made from situation to situation. At the proficient stage, intuitive responses begin to replace guess-work and reliance on rules-of-thumb and rules. Proficient drivers have accumulated a large repertoire of rules, rules-of thumb and strategies to draw from.
On approaching a curve on a rainy day, a proficient driver may feel that s/he is going dangerously fast. S/he decides in the situation whether to apply the brakes or reduce the speed by slowly easing up on the accelerator. The expert not only sees what needs to be achieved but also immediately what to do. Experts attain the ability to make more subtle and refined discriminations and ultimately immediate, intuitive situational responses. The expert driver will not be suspended in decision; s/he will intuitively do what needs to be done in a curve on a rainy day. Where novices and advanced beginners will exercise minimal judgment over skilled task situations, those in proficient and expert stages exercise conscious, deliberate judgment over tasks and automatically act on their judgment (Table 3.7) . The progression through fives stages of skill acquisition, from novice to expert, relates directly to the psychomotor domain described in Chapter 1. The psychomotor domain is a model of skill acquisition over a sustained period of time. There are actually two models of the psychomotor domain, one constructed by Dean Hauenstein and one by Ruth Simpson (Table   3. 
Enhancing Skill Acquisition
What can teachers do to maximize or enhance the acquisition of skills and assist their student to progress from novice to competent? First and foremost, teachers should not underestimate the role of cognition, emotion and ethics in the process of skill acquisition. Cognition, emotion and ethics must be taught as integral to skill acquisition rather than as sub-features of technology studies. Second, motivational climate and emotionally sound instruction are central to skill acquisition. Techniques for establishing a climate for appropriate classroom behavior are explained in Chapter 11. In the following chapter, we will address learning styles and techniques that allow us to attend to differences among learners who have a range of preferences in the way they acquire knowledge, values and skills. Specifically, teachers can enhance skill acquisition by observing the following principles.
1. Readiness and personal motivation heavily influence the quality of the early stages of skill acquisition, and task to task similarities. Specifically, teachers should observe the following principles for the transfer of skills with their students:
1. Focus on the underlying principles of the skill so that broadly applicable generalizations can be identified.
2. Use a variety of techniques and examples to illustrate the principles.
3
. Seek a high level of learning and performance in the task to be transferred.
4. Stress similarities between the original task and the task in which skill transfer is sought.
Projection & Reflective Practice
In the previous chapter we dealt with cognitive issues and the organization of knowledge. We acknowledged that knowing was always accompanied by feeling and doing. We began this chapter by describing the relationships between technology and emotions. We suggested that action, cognition and emotion are inseparable. We asked whether technology itself has emotions invested within its very logic and whether humans merely emotionally respond to technology, a cold, emotionless fact of modern life. We provided a number examples to demonstrate that contrary to popular assumptions, technology and emotions have quite fascinating interrelations.
Emotional labor demonstrates quite readily that a wide range of emotions are necessary to the design and use of technology in the workplace. Emotional labor is also integral to skill acquisition at all levels, from novice to expert. A framework was provided for teachers to use in designing emotionally sound instruction in technology studies. Emotion and cognition are at the root of ethical judgment in technology. Kohlberg's and Gilligan's theories of moral development provide insight into how ethical judgment is acquired, recognizing that developmentalism has its shortcomings. Teaching ethical judgment in technology studies requires that we have a range of methods, such as values clarification and controversial issues analysis, to adequately address values in design and technology. The next chapter deals with these two methods and comprehensively outlines a number of others that are essential to technology teachers.
Emotionally sound instruction:
Use the emotionally sound instruction model (Table 3 .1, Figure 3 .2) to design an instructional strategy for a technological task that you will teach your students to perform. Use the five basic emotions of the model (fear, envy, anger, sympathy and pleasure) to design a strategy for students to perform a task such as networking computer systems, wiring a receptacle and light switch, programming the path of a robot or designing a scale model theatre set.
2. Skills Assessment Rubric: For the task above, create an assessment rubric (Chapter 10) of the skills that students will acquire prior to and during the completion of the technological task. Use the aims and stages of skill acquisition described in Table 3 .4 to provide a rubric that allows you to assess different levels of the skills you selected (e.g., Table 3 .9). 
